
CHAPTER 4

AIRCREW PERSONAL PROTECTIVE
EQUIPMENT

Learning Objective: Upon completion of this chapter, you will be able to
recognize, inspect, and maintain aircrew personal protective equipment.

Aircrew flight clothing plays an essential role
in the safety and survival of Navy aircrewmen.
It protects them from the elements and provides
necessary comfort for efficient mission per-
formance. Its primary function is to protect them
against hazards such as fire, heat, cold, and
immersion in water. Different combinations of
protective clothing and equipment are used for
various flight, emergency, and environmental
conditions.

Naval aircrew protective equipment has also
been designed to provide camouflage and other
escape and evasion design features. Because of the
wide range of environmental conditions in which
aircraft must operate, a compromise between
comfort and protection has, in some cases, been
necessary. Postcrash fire and emergency cold
water exposure are two critical areas where
operational requirements are more important than
flight comfort. Emphasis has been placed on
developing materials and clothing assemblies that
improve survival chances and, specifically,
minimize injuries and prevent loss of life in case
of an aircraft accident in either normal or hostile
environments.

As an Aircrew Survival Equipmentman, some
of your responsibilities are the care and main-
tenance of protective equipment. You may be
required to order, inspect, modify, and repair this
equipment.

facilities, trained personnel and operational needs
are the basic considerations in determining the
level to be used.

Maintenance is divided into two categories—
preventive and corrective. Preventive maintenance
is the care and servicing needed to maintain
equipment and facilities in satisfactory operating
condition by providing for systematic inspection,
detection, and correction of failures either before
they occur or before they develop into major
defects. Corrective maintenance is performed as
a result of failure of the part/equipment, or to
correct defects discovered during preventive
maintenance.

Upon completion of any maintenance action
(for example, inspections, repairs, modifications),
you must make appropriate entries on the
applicable maintenance documents. By properly
maintaining these documents, you provide a
complete maintenance history of the equipment
throughout its service life.

The maintenance/material control officer,
using the guidelines of OPNAV 4790.2 (series),
schedules the preventive maintenance of all
aircrew personal protection equipment for which
he is responsible. Maintenance of this equipment
must be thorough at all times. No careless
treatment or willful neglect of aircrew personal
protective equipment will go unnoted. The vital
function of the equipment must be uppermost in
the minds of all personnel concerned.

MAINTENANCE SCHEDULING
AND RECORDS

MAINTENANCE DOCUMENTS
Planned maintenance of protective flight

clothing is performed at the level of maintenance
set forth in OPNAVINST 4790.2 (series). The
levels of maintenance are either organizational,
intermediate, or depot. Mission, time, equipment,

Maintenance documents provide a systematic
means of recording equipment history and
documenting all maintenance actions performed
on the equipment.
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These documents consist of the following:

. Aircrew Personal Protective Equipment
History Card, NAVAIR 10470/11, S/N: 0102-
613-9110

. History Card—Aviation Crew Systems,
OPNAV 4790/138

. Shop Process Cards

. Maintenance Data Collection System
Forms, which include the following:

1.
2.

3.

VIDS/MAF, OPNAV Form 4790/60
Support Action Form, OPNAV Form
4790/42
DOD Single Line Item Requisition
System Document

. Aircrew Personal Protective Equipment
Manual, NAVAIR 13-1-6.7

NOTE: All entries must be printed clearly
with blue or black ball-point pen, or
typewritten. Felt-tip pens or pencils are
unacceptable for maintenance document
or history card entry purposes. When you
sign a maintenance document or history
card, your full signature is required. Be
sure to check the OPNAVINST 4790.2
(series) for the most up-to-date form
numbers.

Aircrew Personal Protective
Equipment History Card

This Aircrew Personal Protective Equipment
History Card contains information pertaining to
the personal protective equipment issued to one
specific aircrew member. The card is divided into
three sections: Section I records all aircrew
personal equipment issued to the aircrew member.
Section II is used for recording when calendar
inspections are performed. It includes the in-
spector’s full signature and collateral duty
inspector (CDI) stamp. Section III records all
modifications and repairs performed on the
equipment. This card can be used as a custody
card by units which operate a flight gear issue
pool. When a new card is started for any reason,
the old card is stapled on the back of the new card.
When an aircrew member transfers to a new unit
and keeps his personal protective equipment, the
card is forwarded to his new unit.

History Card—Aviation Crew Systems

The Aviation Crew Systems History Card
contains all information pertinent to a piece

of equipment. All maintenance tasks performed
on the equipment (repairs, modifications,
inspections) are recorded on the history card.
In addition, the inspection cycle interval is
entered in the upper right-hand corner of the
card face. The record includes the Julian date
and signature of the person accomplishing the
maintenance task and the CDI’s signature
and number in the inspector’s signature column.
When, for any reason, a new card is initiated, the
old card must be retained and stapled to the back
of the new card. If the history card has been lost,
initiate a new card using information from the
manufacturer’s nameplate. The history card must
accompany the equipment to the intermediate- or
depot-level maintenance activity. Whenever a
piece of equipment is transferred from one unit to
another, an updated history card is forwarded to
the receiving unit. The card is placed in a suitable
envelope and securely attached to the item. If the
piece of equipment is an aircraft inventory item,
the history card is inserted in the inventory
logbook. If the receiving unit fails to receive the
history card, a formal request for the card must
be sent to the forwarding unit.

Shop Process Cards (SPC)

The Shop Process Cards (SPC) provide the
maintenance man with a ready reference for per-
forming scheduled maintenance on a specific type
of aircrew personal protective equipment. Each
SPC contains one or more detailed maintenance
requirements. Illustrations, clearances, tolerances,
charts, and part numbers are included when re-
quired. The minimum requirements for the per-
formance of all or part of any particular periodic
maintenance task (calendar or special inspection)
are contained in a set of these cards. The work
plan (or order of performing the maintenance
work requirements) is prearranged, and is issued
by the work center supervisor for the type of
aircrew personal protective equipment being
serviced.

Maintenance Data Collection System Forms

The following forms used in the Naval
Aviation Maintenance Program are applicable to
the aircrew personal protective maintenance:
VIDS/MAF Form, Support Action Form, DOD
Single Line Item Requisition System Documents,
and Work Request Forms. Proper completion is
essential to the function of the program.
Instructions on their use can be found in the Naval
Aviation Maintenance Program, OPNAVINST
4790.2 (series), and in the Aviation Maintenance
Ratings Manual 3 & 2, NAVEDTRA 10342-1.
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Aircrew Personal Protective Equipment
Manual, NAVAIR 13-1-6.7

When you are working with personal pro-
tective equipment, your best friend is the
Aircrew Personal Protective Equipment Manual,
NAVAIR 13-1-6.7. This manual contains com-
prehensive and authoritative information on
configuration, application, function, inspection,
and maintenance of aircrew personal protective
equipment.

MODIFICATIONS OF FLIGHT
EQUIPMENT

Perform only authorized modifications. Un-
authorized modification and deviations from the
approved configuration of life support and
survival equipment by individual crewmen could
create unknown and possibly dangerous
conditions.

NAVAIRSYSCOM is the only authority for
modification to life support equipment and
survival equipment. Such changes are usually
accomplished by the cognizant field activity (CFA)
via Aircrew System Changes or a change to the
equipment procurement package. The NAVAIR
13-1-6.5 also permits an operating activity, with
approval of the controlling custodian, to
conditionally modify ONE unit of equipment in
service to correct or overcome unsatisfactory
conditions in that equipment item. Any other type
of deviation, peculiar configuration, or
modification to life support and survival
equipment is not allowed at the operating level.
The squadron riggers have no authority or
responsibility y to perform them.

If there is a conflict between CFA documents
and NATOPS requirements, or if there is a need
for clarification of equipment configuration or
if equipment deficiencies are discovered, the CFA
should be notified. The field activity having
cognizance of most of the life support and
survival equipment is the Naval Air Development
Center (NAVAIRDEVCEN) at Warminster,
Pennsylvania. For parachutes and related
hardware, including torso harness, the CFA is the
Naval Weapons Center (Code 6412), China Lake,
California, 93555.

NADEP Pensacola has cognizance over all
survival radios and URT-33 emergency beacons.

TYPES OF FLIGHT CLOTHING

The flight clothing covered in this chapter is
designated to be worn by aircrew members as
outer garments while on flight operations in

aircraft. As a squadron aircrew survival equip-
mentman, you maybe asked to sew on squadron
patches, name tags, and rate insignias. These items
are authorized to be worn on flight clothing as
directed by the local command. However, the
total surface area of all patches (name tag
excluded) may not exceed 50 square inches, and
no one patch may be bigger than 4 inches in any
given direction.

SUMMER FLYER’S COVERALL
CWU-27/P AND BLUE FLYER’S
COVERALL CWU-73/P

The CWU-27/P summer flyer’s coverall and
the CWU-73/P blue flyer’s coverall (fig. 4-1) are

Figure 4-1.-Summer flyer’s coverall, CWU-27/P and blue
flyer’s CWU-73/P.

4-3



designed to be worn as an outer garment in warm-
temperature zones, and they provide protection
in the event of an aircraft fire. They are designated
for use by all aircrew members.

Configuration

The coveralls are one-piece, unlined garments
that are made of Aramid cloth, which is a high-
temperature resistant, inherently flame-retardant,
synthetic fabric with no hot-melt point or drip
characteristics. This lightweight fabric does not
support combustion, but begins to char at 7000
to 800 “F. The fabric has abrasion resistance
similar to nylon, and like nylon, Aramid is
nonabsorbent. Because of this characteristic,
cotton underwear should be worn under the
coverall for optimum comfort. The color of the
CWU-27/P is sage green, and the CWU-73/P is
blue.

The CWU-27/P and CWU-73/P (fig. 4-1)
have a slide fastener (zipper) front closure, side
pass-throughs, biswing back, and hook and pile
fastener size adjustments at the end of each leg.
Also included are two breast patch pockets, one
combination cigarette and multiple pencil
compartment on the upper front left sleeve, and
two thigh pockets. The CWU-73/P has epaulets
to allow attachment of shoulder boards. Except
for the knife pocket on the left thigh and the
multiple pencil compartment pocket on the right
lower leg, all pockets and pass-throughs have
butted, beaded, covered, slide fasteners. If a hook
blade knife (shroud cutter) is carried, it should
be tied to the pocket cord and stowed in the knife
pocket with the hook blade open for emergency
use.

Fitting

The coveralls are fitted to the aircrew member,
and their size normally corresponds to men’s
regular suit sizes. The coveralls are used with
standard Navy personal equipment and may be
worn over or under the anti-g garment. The
coverall sleeves should always be worn down and
closed at the wrist to ensure maximum fire
protection.

Maintenance

The aircrew member’s responsibility for
maintenance of the coverall is limited to cleaning.
The coveralls are inspected for general condition
at intervals not to exceed 90 days. Repairs

performed at the organizational level are restricted
to repairing open seams, small holes or tears,
replacement of hook and pile fastener tape, and
replacement of slide fasteners.

Only high-temperature resistant Aramid cloth
(MIL-C-81280) and high-temperature resistant
nylon thread (MIL-T-83193) should be used for
repairs.

A new coverall should be laundered before use
to soften the fabric and eliminate any possible skin
irritation that might occur due to original fabric
harshness. After tumble drying or during drip
drying, the coverall should be hung on a wooden
hanger. The fabric is a drip-dry type that requires
no special handling, and it may be washed as
frequently as needed. The coverall may be
laundered by the aircrew member at home or in
a commercial-type washer and dryer. Laundering
in water up to 140°F and tumble drying up to
180°F does not damage or shrink the coveralls.

Use of a commercial fabric softener in the
rinse cycle removes body oils during the launder-
ing process. The fabric softeners also stop
static cling. Ironing or pressing is permissible.
However, it is difficult to remove wrinkles or
creases due to the high-temperature resistant
qualities of the material. Coveralls that are heavily
soiled and\or stained with oil or grease may be
cleaned with solvents normally used in commercial
dry cleaning establishments. Dry cleaning or
laundering does not compromise the flame-
retardant properties, and no renewable flame-
retardant treatment is required.

FIRE-RESISTANT FLYER’S
GLOVES, GS/FRP-2

The fire-resistant flyer’s glove (MIL-G-81188)
is designated for use in warm-to-moderate
temperature zones and provides protection in the
event of aircraft fire. They are used by all aircrew
members (fig. 4-2).

Configuration

The gloves are snug fitting and designed to
provide maximum dexterity and sense of touch.
If properly fitted they should not interfere with
the operation of the aircraft and use of survival
equipment. The gloves are available in sizes 5 to
11. Since the fabric is stretchable, the sizes will
accommodate any size hand. The gloves are
constructed of soft cabretta gray leather (palm and
front portion of fingers), and a stretchable, sage
green, lightweight knit Aramid fabric (entire back
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Figure 4-2.—Fire-resistant flyer’s gloves, GS/FRP-2.

of hand). The cloth portion of the gloves will not
melt or drip, and it does not support combustion.
The fabric does begin to char at 700° to 800°F.

Fitting

The fire-resistant flyer’s glove normally
corresponds to the aircrew member’s glove size.
Determine the proper size glove on a trial fit basis.
The glove must fit snugly.

Maintenance

It is the aircrew member’s responsibility to
clean the gloves. Repairs or other maintenance
actions are performed at the organizational level
or above, and are limited to restitching seams. The
gloves are laundered as follows:

1. Put on the gloves and wash with a mild
soap in water not over 120°F as if washing hands.
When the gloves are clean, rinse and remove them
from your hands. Squeeze, but do not wring the
gloves to remove excess water. Never use a
bleaching compound.

2. After removing excess water, place the
gloves flat on a towel and roll the towel to cover
the gloves. Ensure that the gloves do not contact
each other and are not exposed to hot air or
sunlight.

3. Letting the gloves come in contact with
each other may harm the soft leather palms. The
exposure to hot air or sunlight could cause the
gloves to shrink.

Figure 4-2.—Flyer’s boot.

FLYER’S BOOT

The impact-resistant flyer’s boot (fig. 4-3) is
designed to protect the aircrew member’s foot
against high-impact forces. The boot is water-
resistant.

Configuration

The upper boot is black in color and is
constructed of high quality calfskin. The inner
liner is made with soft, full grain, glove leather.
The boot is 8 inches high when fully laced, and
is available in sizes 4 narrow through 14 1/2 extra
wide. The traction tread outsoles and heels are
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made of nonslip, nonmarking, jet-fuel-resistant
rubber. The steel box toe is constructed of cold-
rolled carbon steel to provide a safety margin
through greater compression resistance. The boot
is designed for use by all aircrew members.

Fitting

The boot is fitted to the aircrew member
and normally corresponds to his regular shoe
size.

Maintenance

The aircrew member is responsible for main-
tenance of the boot. Maintenance is limited
to cleaning and polishing. Polish used for
everyday care of shoes is acceptable. There are
no authorized repairs, as the sole and heel should
outwear the upper boot. Broken or worn laces
may be replaced.

SV-2 SURVIVAL VEST

The SV-2B survival vest provides maximum
useful storage for survival equipment, consistent
with minimal bulk and weight. In addition, the
survival vest provides for integration of a life
preserver, anti-g coveralls, and the chest-mounted
oxygen regulator. It does not interfere with use
of either the regular or integrated-type parachute
harness. The SV-2B vest is the latest authorized
configuration for this series of survival vest.

Configuration

The SV-2B survival vest is constructed basi-
cally of nylon cloth. An adjustable harness,
leg straps, and an entrance slide fastener provide
a means of fitting and securing the vest to the
aircrew member. Elastic straps on the rear allow
greater comfort and mobility of the wearer.
Pockets are provided for stowage of survival items
(fig. 4-4). When required, the chest-mounted
oxygen regulator is located inside a pocket secured
to the vest by means of hook and pile tape.

Fittings

The basic SV-2B survival vest is designed to
fit chest sizes from 40 to 48 inches. By changing
the elastic straps on the rear, the vest may be
adapted to a wider size range. To fit an SV-2B
properly, have the aircrew member wear all his
normal flight gear, including the MA-2 torso
harness, if used. Put the SV-2B vest on as if it

were a jacket. Pass the leg straps through the
crotch and attach the snap hooks. Adjust the leg
and shoulder straps so that they are snug and the
bottom of the vest is just above the hips. Examine
the SV-2B for proper fit. If it is too loose, the
elastic straps must be shortened. If it is too tight,
you must lengthen the elastic straps. The pro-
cedures for this adjustment, as well as main-
tenance, calendar inspections, and cleaning,
are covered in-depth in the Aircrew Personal
Protective Equipment Manual, N A V A I R
13-1-6.7.

ANTIEXPOSURE ASSEMBLIES

Antiexposure assemblies are composed of
several garments that protect the aircrew member
in the event of immersion. Constant wear
assemblies provide additional protection from
cold weather. The constant wear assemblies
consist of a waterproof outer garment worn over
a ventilation liner and/or cold weather underwear.

The quick-donning antiexposure suit is carried
in the aircraft, and donned only in case of
emergency. It consists of a waterproof outer
garment equipped with permanently attached
boots and wrist and neck seals. An inflatable hood
and antiexposure mittens are stowed in the
pockets. In case of emergency, the assembly is
donned over the regular flight clothing.

Either continuous-wear or quick-donning
antiexposure suits, as appropriate, are provided
for flight personnel and passengers when there is
a significant risk of crashing in the water, and
when any of the following conditions prevail:

1. The water temperature is 50°F or below.
2. The outside air temperature (OAT) is 32°F

(wind chill factor corrected) or below.

If the water temperature is between 50° and
60°F, the commanding officer of the unit
concerned considers the following search and
rescue (SAR) factors:

1. The maximum probable rescue time. This
should be a function of mission distance, SAR
equipment, and SAR location.

2. The lowest temperatures that will occur in
the mission area during the time period of the
flight.

3. Then by using table 4-1, he determines
whether antiexposure suits are required.
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Figure 4-4.—SV-2B survival vest.

Table 4-1.—Antiexposure Suit Requirements
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4. When water temperature is below 60°F
and antiexposure suits are not required, the
flight equipment includes antiexposure, high-
temperature resistant undergarments. Wearing
double layers of these undergarments can signi-
ficantly improve antiexposure protection.

A/P22P-6(V)2 and A/P22P-6A(V)2
Antiexposure Assemblies

The A/P22P-6(V)2 and the A/P22P-6A(V)2
antiexposure assemblies (fig. 4-5) are continuous

wear assemblies designed to keep the wearer
dry. The complete assemblies provide protection
from the thermal effects of cold water immersion
in the event of emergency overwater bailout.
The assemblies differ only in the type of
liner that is worn. The A/P22P-6(V)2 as-
sembly uses the CWU-23/P liner, and the
A/P22P-6A(V)2 assembly uses the CWU-72P
liner. Table 4-2 lists the components that make
up the A/P22P-6(V)2 and the A/P22P-6A(V)2
antiexposure assemblies.

Figure 4-5.—A/P22P-6(V)2 and A/P22P-6A(V)2 antiexposure apparel assemblies, constant wear.
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Table 4-2.—A/P22P-6(V)2 and A/P22P-6A(V)2 Anti-
exposure Apparel Assemblies

The A/P22P-6(V)2 or the A/P22P-6A(V)2
antiexposure assembly should be worn by aircrew
members for flight operations in accordance with
the climatic and operational requirements estab-
lished by the NATOPS General Flight and Opera-
tional Instructions Manual, OPNAVINST 3710.7
series.

The A/P22P-6(V)2 and the A/P22P-6A(V)2
antiexposure assemblies are intended to provide
the aircrew member with a lightweight coverall
assembly that allows for the performance of all
required flight operations without restricting any
body movements. The coveralls are moisture/
vapor permeable to prevent excessive buildup of
body heat. In the event of immersion in water,
the suit fabrics will not allow water to enter,
keeping the wearer dry. All components of the
assembly must be worn to achieve the greatest
level of exposure protection.

The A/P22P-6(V)2 and the A/P22P-6A(V)2
antiexposure assemblies should be properly sized
to the aircrew member based on his height,
weight, and chest measurements. You would
determine the chest circumference by taking a tape
measurement at nipple height with the aircrew
member wearing one cold weather undershirt.
Refer to the Aircrew Personal Protective
Equipment Manual, NAVAIR 13-1-6.7, for
proper sizes.

CWU-23/P LINER. The CWU-23/P liner
(fig. 4-6) is a one-piece garment that is supplied
in 12 sizes. The liner is worn directly under the
CWU-62/P antiexposure coverall, and over the
recommended underclothing. The liner provides

Figure 4-6.—CWU-23/P liner.
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Figure 4-7.—CWU-72/P liner.

an inner layer of 100% cotton and an outer layer
of polypropylene netting.

Each sleeve ending has a coated stretch fabric
insert to permit easy insertion of the hands and
to reduce bulk. The leg endings are short enough
to clear the tops of the flight boots, thereby
eliminating bulk. They are notched at the front
to allow standard wool or cotton socks to be
pulled up over the liner legs, and to hold the liner
legs in place when the CWU-62/P coverall is
donned.

CWU-72/P LINER. The CWU-72/P liner
(fig. 4-7) is a one-piece garment and is supplied
in nine sizes. The liner is worn directly under the
CWU-62/P coverall and over the recommended
underclothing. The liner provides a layer of
thermal protection, and is made of 100% olefin
microfiber thermal insulation sandwiched between
two layers of high-temperature resistant Aramid
fabric.

CWU-62/P ANTIEXPOSURE COVER-
ALL.— The CWU-62/P antiexposure coverall
(fig. 4-8) is a one-piece garment and is supplied
in 12 sizes. The coverall should not be worn in
direct contact with the skin. It is a lightweight
coverall that prevents water from entering, but
permits bodily produced moisture vapor to pass
out, thus minimizing heat and moisture buildup.
Proper maintenance is essential to the life and
safety of this coverall, as well as proper sizing and
fitting. The neck seal and wrist seals are

manufactured from natural rubber and are
flocked on both sides. The entrance opening and
the relief portal are sealed with a water and
pressure-sealing slide fastener.

To fit the CWU-62/P coverall, the neck and
wrist seals may be trimmed at the initial fitting,
but the seals tend to adjust to the aircrew member
after a short period of time. If no excessive seal
restriction exists, and the seal fit is acceptable to
the aircrew member, the seals should be left as
they are. Neck seals need to fit snugly and remain
in direct contact with the neck through all normal
head movements. Wrist seals must fit tightly
enough to prevent water entry, but not tight
enough to restrict blood flow. If seal sizing is
required, proceed as follows:

CAUTION

DO NOT USE A BALL-POINT PEN
OR LEAD PENCIL TO MARK THE
COVERALL MATERIAL. USE ONLY
TAILOR’S CHALK OR A CHINA
MARKING PENCIL.

1. If neck seal trimming is necessary, mark
a line around the circumference of the neck
opening. Trimming increments should not be
more than one-eighth inch at a time.

2. Carefully cut along this line with a sharp
pair of scissors.
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Figure 4-8.—CWU-62/P antiexposure coverall.

3. Trim the wrist seals in the same way as the
neck seal, except the trimming increments must
not exceed one-third inch at a time.

4. After trimming the seals, have the aircrew
member put on the coveralls to determine the seal
restriction and the water-sealing characteristics.
If any adjustments are necessary, you must repeat
steps 1 through 3.

SRU-2WP RUBBER SOCKS.– The SRU-25/P
rubber socks are supplied in eight sizes. The
rubber socks are one-piece and are molded to
shape to provide comfort and a good fit. The tops
of the socks extend above the flight boots to
reduce bulk and restriction.

The size of the SRU-25/P rubber socks will
be governed by the size of the flight boot to be
used. Usually, a rubber sock one size smaller than
the boot to be used will provide an acceptable fit.
The aircrew member should wear a pair of heavy
wool socks, then put on a pair of SRU-25/P
rubber socks corresponding to his normal boot
size. The rubber socks should be worn in a slightly
stretched condition to prevent wrinkles or bulk

in the boot, but they must not be too tight. Larger
or smaller rubber socks and/or boots may be
required for a proper fit.

To fit the rubber socks, select the correct size
of rubber socks and fit them to the CWU-62/P
coveralls as follows:

1. Have the aircrew member put on the
antiexposure assembly (except the hood, mittens,
and flight suit), the MA-2 torso harness, if
applicable, and a pair of properly fitted, heavy
wool socks.

2. Mark the coverall legs and socks (L and R)
on the inside and front and back. This is to ensure
the socks are matched to the correct leg during
installation.

3. Have the aircrew member sit in a straight-
back chair with his legs drawn back, heels directly
below the kneecaps, and his feet flat on the floor.

4. Turn the top 2 inches of sock down,
forming a temporary cuff. Mark the circum-
ference of the coverall legs where they meet the
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Figure 4-9.—Fitting the SRU-25/P rubber socks.

top of the folded socks (fig. 4-9). Have the aircrew
member take off the coveralls. Remove the top
2 inches of the socks with a pair of sharp scissors.

5. Remove excess material from the coverall
leg by cutting a line 1 inch below the mark that
was applied in step 4. Ensure the leg is cut
perpendicular to the lengthwise direction of the
leg. Make your alignment marks at the front of
the coverall legs and socks to ensure the socks will
be properly aligned with the legs during the
attachment process.

6. Turn the coveralls inside out and lay them
flat, facing up.

NOTE: When you attach the socks to the
coveralls, the right sock is on the right leg
and the left sock is on the left leg.

7. Insert the sock into the leg opening, so that
the right sides of the sock and coverall leg are
facing each other, and the toe is pointing up
(toward the front) (fig. 4-10).

Figure 4-10.—Attaching the rubber sock to the coverall leg.

8. Beginning at the front of the leg, make
sure the alignment marks are matched. Then
attach the sock with one row of stitches, one-
fourth inch from the cut edges, five to seven
stitches per inch, using nylon size E thread.
Overlap the stitching one-half inch. Do not
backstitch.

9. Fold the cut edges of the seam over the
sock. Make the fold as near the stitch line as
possible. Apply one layer of 1 1/2-inch seam tape
over the seam, keeping the stitch line and the cut
edges as nearly centered under the tape as possible.
Overlap the ends of the seam tape 1 inch.

10. Additional information on maintenance
procedures, inspection cycles, and test equipment
for antiexposure assemblies is covered in the
Aircrew Personal Protective Equipment Manual,
NAVAIR 13-1-6.7.

ANTI-G GARMENTS

Although there is no limit to the speed a
human can endure in straight and level flight in
an aircraft, changing speed or direction can
produce inertia to which the body has a sharply
limited tolerance. In the case of extreme stresses
exerted by forces of the type met in seat ejection,
ditching, or parachute opening shock, the short
duration of the force restricts its effects. However,
changing the direction of flight often produces
stress forces equal to several times the normal
value of gravity for periods longer than a second.
These forces can have dangerous effects.

At 5 g’s (five times the force of gravity), the
pilot’s body is exposed to a force that increases
its weight and that of its components five times.
This increased weight has many effects. The pilot
is pushed down into his seat. His arms and legs
feel like lead, and manipulation of the controls
becomes more difficult. In addition, the extra
weight of the internal organs causes abdominal
and chest discomfort. Most important, however,
is the effect on the circulatory system.

At 5 g’s the pressure exerted by the column
of blood between the head and the heart becomes
just about equal to the blood pressure in the
arteries. As a result, the pressure supplied by the
heart is not great enough to pump an adequate
supply of blood to the head.

To counteract these effects, the pressure in the
arteries must be increased above the heart level.
At the same time, distended vessels and tissue and
fluid spaces in the regions below the heart must
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be restored to normal. This is accomplished by
the anti-g garment.

With the anti-g system, compressed air is
metered to the garment in proportion to the
gravitational force being exerted. The bladders of
the garment inflate, compressing the legs and
abdomen of the wearer by an amount also
proportional to the gravitational force. Thus, the
garment prevents blood collecting in the abdomen
and lower extremities and forces blood from the
lower to the upper part of the body. This
effect increases blood flow to the heart and
increases resistance to the shifting of blood
to the lower limbs. In addition, it raises the
diaphragm, decreasing the distance between the
heart, the eyes, and the brain. Altogether, it
increases the tolerance of the pilot an average of
about 2 g’s.

Without an anti-g garment, the average pilot
can withstand 4.5 to 5.5 g’s without losing vision
or blacking out. With a garment, he is capable
of withstanding 6.0 to 7.0 g’s. However, this
protection is available only for sustained
accelerations of 4 to 5 seconds or longer in
maneuvers other than snap maneuvers.

Anti-g equipment does not offer protection in
snap maneuvers where 10 to 12 g’s can be applied
in approximately 1 second. Such brief forces are
not as harmful to the body as lesser forces
sustained for a number of seconds.

CSU-15/P ANTI-G GARMENT

The CSU-15/P anti-g garment (fig. 4-11)
consists of a fire-resistant Aramid cloth outer
shell, which houses a bladder. It is cut away at
the buttocks, groin, and knees. The outer shell
has waist and leg entrance slide fasteners, six
adjustment lacing areas with lacing covers, and
two easily detached leg pockets with slide fastener
closures. The bladder system is constructed of
polyurethane-coated nylon cloth and covers the
abdomen, thighs, and calves. The bladder system
is fitted with a hose for connecting directly to the
aircraft anti-g system. This anti-g garment is
available in six sizes.

CSU-15/P anti-g garments are issued to
individual aircrew members, and are used in
conjunction with standard Navy personal
equipment.

Fitting the CSU-15/P Anti-g Garment

The CSU-15/P anti-g garment is fitted and ad-
justed to the aircrew member on a best-fit basis.

Figure 4-11.—CSU-15/P anti-g garment.

The cords are laced in the same direction
as the applicable lacing slide fastener closure.
With a proper fit, the lace adjustment should
be tightened approximately halfway, and the
cutout should expose the knees, groin, and
buttocks without binding or hindering movement.
The garment should fit snugly, but not tight, with
the bladder deflated. The inflated bladder should
compress the waist, thighs, and calves firmly and
evenly.

With bladder deflated, lace adjustments are
tightened to provide a snug (not tight) comfortable
fit, especially at the waist.
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Installing The CSU-15/P
Anti-g Garment Hose

This anti-g hose also must be cut to size, and
an end fitting installed after correct garment size
has been determined. To fit the anti-g hose,
proceed as follows:

Have the aircrew member don the anti-g
garment and sit in the aircraft. Attach the quick
disconnect on the hose to the aircraft supply
system. If the hose is too long, measure it and
mark where to cut it.

Lay the hose out flat. In a single operation,
cut the outer covering, inner hose, and
spacer/reinforcement at the mark. Sear
completely around the end of the outer cover to
prevent fraying.

Remove the tape, clamp, and severed portion
of hose from the quick-disconnect connector.

Position the spacer/reinforcement on the
rubber extension of the connector (fig. 4-12). Butt
the end against the raised portion of the
connector, and cover it with three turns of
electrical tape.

Slide the inner hose (bladder material) over the
connector and butt it against the raised portion
of the connector. Ensure the spacer/reinforcement
is not twisted. Secure it with three turns of tape.

NOTE: In some instances it may be
necessary to build up the outside diameter
of the hose area under the clamp with three
to six turns of tape to get the clamp tight.

Slide the outer cover of the hose over the inner
hose until it butts against the raised portion of
the connector. Install a clamp as shown in figure
4-12. Cover the clamp with three turns of tape
or a heat-shrinkable insulation sleeve.

Figure 4-12.-Assembly of hose and quick-disconnect fitting.

Finally, ensure that the fitting is properly
inserted in the hose, and clamp it properly
positioned between the raised bead and the body.
Ensure that the clamp is tightened sufficiently by
grasping the hose and fitting and jerking sharply.

Inspections

A preflight inspection is performed by the
aircrew member before each flight. The interval
between preflight inspections must not exceed 14
days. To perform the preflight inspection, do the
following:

l Check the slide fasteners for secure
attachment, ease of operation, and corrosion.

l Visually inspect all seams for loose or
broken stitching.

. Visually inspect outer shell and hose
covering for holes, tears, and abrasion.

. Check the quick-disconnect connector for
nicks, corrosion, and proper operation.

. Inspect the laces and lacer loops for secure
attachment and excessive wear.

If you find any discrepancies, forward the
garment to the aviator’s equipment branch for a
periodic inspection.

The calendar inspection is made by an
Aircrew Survival Equipmentman prior to placing
the anti-g garment in service and every 180 days
after that, which coincides with every second life
preserver calendar inspection. The calendar
inspection is also done whenever a discrepancy is
discovered during preflight inspection. This
inspection consists of the preflight inspection
items and the following additional tasks:

You will be required to perform a leak test and
repair any discrepancies found after you complete
the leakage test.

To perform the leakage test on a CSU-15/P
anti-g garment, you should use a special test
fixture, which inflates the suit and measures the
inside pressure. You are required to inflate the
g-suit to 5 psi. The bladder must not drop more
than 1.0 psig in 30 seconds. A pressure drop
greater than 1.0 psi in 30 seconds constitutes a
failure. The CSU-15/P anti-g garment remains in
service until it fails the leakage test.

If everything is in order, date and sign the
history card.
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MAINTENANCE

Repairs are performed at the lowest level of
maintenance possible. They are limited to
repairing small holes and tears in the outer shell
and replacement and adjustment of lacings. Since
the hose is part of the bladder system, repairs to
it are limited to tightening or replacing the clamp
and replacement of quick-disconnect fittings.

Cleaning is performed at the lowest
maintenance level possible. TO clean the
CSU-15/P anti-g garment, proceed as follows:

1. Seal the air inlet port with a cork or a
rubber stopper. Do NOT allow water to enter the
bladder. NEVER machine-wash or dry clean the
anti-g coveralls.

2. Immerse the garment in a solution of bacter-
iostatic detergent and cold water. Do not wash the
garments in hot water. Mix the detergent according
to the instructions printed on the container. If

instructions are not printed on the detergent con-
tainer, use a ratio of 1 cup detergent to 3 gallons of
water. Allow to soak for 5 minutes. Agitate gently
(by hand) for 2 minutes and drain the water.

3. Rinse in cool, fresh water, and then drain
the water. Repeat the rinse process until all traces
of detergent have disappeared from the rinse water.

4. To dry the garment, it is very important
that you do not try to wring, tumble, or spin dry
the garment. This action could damage the
bladder or air inlet port. The proper procedure
for drying is to hang the garment on a wooden
hanger in a dry, well-ventilated area. Do not dry
them in direct sunlight because ultraviolet
radiation can weaken the fabric.

INTEGRATED TORSO HARNESSES

The MA-2 integrated parachute-restraint
harness (fig. 4-13), also known as the integrated

Figure 4-13.–MA-2 torso harness suit (cutaway).
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torso harness suit, integrates the aircrew mem-
ber’s parachute harness, lap belt assembly, and
shoulder restraint harness. The parachute harness
is reeved through the torso suit to retain it in a
position to make it easier to put on and take off.
The MA-2 suit provides optimum mobility to the
aircrew member while restraining him to the seat
during emergency conditions; it serves as a
parachute harness in case of aircraft ejection or
bailout .

The MA-2 suit consists of a nylon webbing
harness encased in nylon fabric, and is configured
into a sleeveless, legless, torso garment available
in 16 sizes, extra small to extra-extra large long.
Shoulder restraint adjustable straps with quick-
release fittings provide attachment of the
parachute riser assembly. A lap belt with a quick-
release adapter is attached to the lap belt
alignment webbing. The lap belt assembly
provides attachment to a survival kit or parachute
and prevents damage to the abdominal area
during parachute deployment. The suit is closed
by a slide fastener with hooks and eyes for
alignment. An adjustable chest strap provides the
final necessary chest restraint adjustments. The
chest strap is secured by a friction adapter and
hook and pile tape. A gated D-ring is attached
to the right shoulder adjustable strap near the
quick-release fitting. The D-ring is for attaching
a helicopter rescue hook.

The MA-2 (cutaway) is approved for use and
is fabricated from an MA-2 by cutting away
nonstructural nylon cloth. This is done to improve
comfort in warmer climate operations and does
not decrease either function or reliability of the
assembly. The MA-2 (cutaway) is modified at the
discretion of the individual aircrew member.

The MA-2 is worn by aircrew members that
are fitted with a parachute designed for use with
the integrated system.

SIZING

The MA-2 restraint harness should fit the
aircrew member properly to provide maximum
protection and comfort. The proper size harness
must be identified and the fit of the selected size
must be observed. Also, the fit must be made with
the aircrew member in the ejection seat to be sure
that optimum restraint is provided. Finally, the
aircrew member will be suspended in the harness
and the distribution of weight and body shift will
be looked at.

Select an initial harness size from the range
of stock sizes by looking at the body build and

height of the aircrew member. A larger or smaller
size harness is tried until the best fit is found.
Aircrew members unable to be fitted with a stock
harness should be considered for a custom-fit
harness. Instructions for obtaining a custom-fit
harness can be found in NAVAIR 13-1-6.2, and
by contacting the Naval Weapons Center (NWC),
China Lake, California. Consult the local
physiology unit to determine if a custom harness
is necessary.

FITTING

With the aid of a flight surgeon (if available)
or naval aviation physiologist, you should proceed
as follows:

1. Have the aircrew member put on the torso
harness. Ensure that the main sling saddle is under
the buttocks.

2. Check the location of the male Koch
fittings. The optimum location of the male Koch
is in the cavity/hollow below the clavicle (collar
bone) when the aircrew member is standing or
sitting.

3. Adjust the main sling webbing (it is that
portion of the main sling located between the leg
strap and the chest strap), as shown in figure 4-14;
it should be flush to the torso with no bulging or
surplus webbing evident. This condition should
exist when standing, sitting, or in a hanging
position.

4. Ensure that the chest strap does not cross
the torso above the armpit when the aircrew
member is standing or suspended; it should not
be below the breast of the female aircrew member.

5. Inspect the diagonal back strap D-rings
(fig. 4-14), and assure that they are positioned in
the same horizontal plane and equally spaced
from the center of the back.

6. When the aircrew member has completed
the final adjustment of the harness, the cinch
straps are adjusted to a snug position.

With the aircrew member wearing his/her own
flight helmet, suspend him/her a few inches above
the deck using a riser assembly with a 12-inch
cross-connector strap. Inspect the chest strap,
main sling, diagonal back strap adjustable links,
and main sling saddle for proper position.
Observe closely the aircrew member’s weight
distribution in the harness. The main sling saddle,
when properly positioned, supports the body
weight much like sitting in a swing. Weight stress
is carried from the main sling saddle up through
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Figure 4-14.—MA-2 torso nomenclature.

the main sling to the canopy release fittings and
riser assembly. Observe that when suspended, the
aircrew member’s body has not shifted out of the
main sling saddle.

LAP BELT AND SHOULDER
ADJUSTMENTS

To make the lap belt and shoulder harness
adjustments, the aircrew member must sit in an
ejection seat. Connect the lap belt fitting and
adjust the lap belt until it is snug. Leave no slack
in the lap belt. If the lap belt has been completely
adjusted to the stop and slack remains, try a
smaller harness. If this does not work, the aircrew

member is considered a candidate for a custom-
fit harness.

The canopy release/riser/shoulder restraint
system must be connected. With the aircrew
member sitting upright, shoulders back, there
should be no slack in the shoulder harness
restraint. If the shoulder harness is fully retracted
and there is slack, adjust the torso harness Koch
fitting down until slack is removed.

Personnel whose prescribed torso harness does
not meet the above criteria will be further
evaluated in other size MA-2 harnesses, if
appropriate.
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INSPECTIONS

There are two inspections that are performed
on the MA-2 torso harness—the preflight check
and the calendar or initial issue inspection. The
MA-2 preflight check is done before each flight
and at intervals not to exceed 2 weeks. This check
is to be performed by the aircrew member. The
other inspection is a calendar or initial issue
inspection. The MA-2 torso harness must be
inspected upon initial issue and at intervals
coinciding with inspection of personal issue
protective equipment (i.e., life preserver, helmet,
etc.). These inspections consist of the following:

NOTE: Before you perform any inspection
on the torso harness, you must determine
if the harness is overaged. You would be
wasting your time to perform an inspection
and then find out that the harness isn’t fit
for service because of being overaged.

1. Check the harness for its service life by first
checking the date of its manufacture. This date
is located on the inside of the right front leg strap.
The service/total life of the torso harness is 12
years from when it was placed in service, or 15
years from the date of manufacture, whichever
occurs first. When an assembly reaches its service
life limit, remove it from service and forward it
to supply for disposition. If the torso harness
hasn’t reached 15 years from date of manufacture,
you still have to check the service life. The date
the torso harness was placed into service is
stenciled in the center of the lap belt strap on the
outer surface. Whenever an in-service MA-2 lacks
the stenciled start of service date, its service life
expires 12 years from its date of manufacture.
Now you are ready to perform a calendar
inspection.

2. Check the chest strap friction adapter for
corrosion, distortion, cracks, presence of the
locking bar, sharp edges, and security of the
attachment.

3. Inspect the shoulder canopy release fittings
for corrosion, distortion, presence of the locking
bar, absence of sharp edges, proper routing of the
webbing, and security of the pin and locking
screw. Ensure that the slot head screw is installed
and the red lacquer tamper dot is intact.

4. Inspect the lap belt quick-release adapter
for corrosion, distortion, sharp edges, and
security of attachment.

5. Check the adjustable links located at the
rear inside of the suit for corrosion, distortion,

cracks, and sharp edges. Ensure that the chest
strap webbing is routed through these links.

6. Check the entrance slide fastener for
corrosion, missing teeth, presence of sliders (single
slider on the MA-2 cutaway modified), security
of attachment, and ease of operation.

7. Inspect the eyes and hooks at the entrance
for damage and security of attachment.

8. Inspect the gated D-ring or V-ring at the
right shoulder for corrosion, distortion, cracks,
and sharp edges.

9. Check the life preserver retention strap for
cuts, rips, frayed or weakened webbing, security
of stitching, and presence and condition of snap
fasteners.

10. Inspect the fabric panels for cuts, tears,
fraying, deterioration, and security of stitching.

11. Inspect the harness webbing for cuts,
tears, fraying, deterioration, and security of
stitching.

12. Repair any discrepancies and update the
MA-2 configuration in accordance with
procedures outlined in NAVAIR 13-1-6.2.

General repair on the MA-2 consists of
replacement of the hardware and repair of cloth.
Do not replace any hardware that requires
restitching of the harness webbing. Harnesses that
are damaged must be discarded.

For more detailed information concerning
repairs and modification to the MA-2 and
cutaway modified torso harness suits, refer to
NAVAIR 13-6-1.2.

HELMETS

The wearing of protective helmets while flying
in Navy aircraft depends upon the designation of
the aircraft. You will find that aircraft such as
fighters, attack planes, and helicopters usually
require aircrew members to wear a protective
helmet during takeoff, in flight, and landing.
Other aircraft may require that the helmet be worn
only during takeoff and landing.

The Navy headgear for an aircrew member is
considered to be a pilot’s protective equipment.
Maintenance and upkeep is the responsibility of
the Aircrew Survival Equipmentman.

There are a number of different types of
headgear. Each has its own specific function. As
you work with the different types, you’ll find that
with very little effort, you can change their basic
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Figure 4-15.-HGU-33/P helmet assembly.

configuration to meet requirements for all fixed-
wing aircraft.

The helmet assemblies in current use are
designated as the HGU series. These lightweight
helmet assemblies are designed to provide face,
eye, aural, and head protection when properly
assembled and fitted to the aircrew member. The
helmet assemblies also house the headset
communications. Some helmet configurations
offer specialized features such as VTAS (Visual
Target Acquisition System), laser protective
lenses, sonar operator binaural cables, and boom
microphones. This series of helmets is based on
one type of helmet shell, the PRK 37/P.

MAJOR HELMET ASSEMBLIES

By taking the basic shell assembly, PRK-37/P,
and adding different liners, visors, and com-
munication systems (fig. 4-1 5), you can make 15
different helmet configurations.

HGU-33/P HELMET ASSEMBLY. The
HGU-33/P is a single lens, form-fit helmet for
use in aircraft where an oxygen mask is used
exclusively.

HGU-34\P HELMET ASSEMBLY. The
HGU-34/P is a single lens, pad-fit helmet required
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for use in aircraft where an oxygen mask is used
exclusively. This helmet assembly is also an
interim backup for the HGU-33/P when a form-
fit liner cannot be fabricated.

HGU-43/P HELMET ASSEMBLY. The
HGU-43/P is a dual lens, form-fit helmet
incorporating a neodymium laser protective lens
for use in A-6 target range acquisition multisensory
(TRAM) aircraft.

HGU-44/P HELMET ASSEMBLY. The
HGU-44/P is a dual lens, form-fit helmet used
in aircraft where an oxygen mask is used
exclusively.

HGU-45/P HELMET ASSEMBLY. The
HGU-45/P is a dual lens, form-fit helmet for use
in OV-10A aircraft where an oxygen mask and
boom microphone are both used.

HGU-45A/P HELMET ASSEMBLY. The
HGU-45A/P is a dual lens, form-fit helmet
incorporating a neodymium laser protective lens
for use in the OV-10D aircraft where an oxygen
mask and boom microphone are both used.

HGU-46/P HELMET ASSEMBLY. The
HGU-46/P is a form-fit helmet incorporating the
VTAS (Visual Target Acquisition System) visor
assembly for use in the F-4 VTAS aircraft.

HGU-47(V)l/P HELMET ASSEMBLY. The
HGU-47(V)l/P is a single lens, pad-fit helmet
required in aircraft where a boom microphone is
used or where a boom microphone and oxygen
mask are used interchangeably.

HGU-47(V)2/P HELMET ASSEMBLY. The
HGU-47(V)2/P is a single lens, pad-fit helmet
incorporating a boom microphone without
amplifier and the CX-13155/A communication
cable for use in C-1A and C-2A aircraft.

HGU-47(V)3/P HELMET ASSEMBLY. The
HGU-47(V)3/P is a single lens, pad-fit helmet
incorporating a boom microphone without
amplifier and the CX-13164/A communication
cable for use in T-34 aircraft.

HGU-47(V)4/P HELMET ASSEMBLY. The
HGU-47(V)4/P is a single lens, pad-fit helmet
incorporating a boom microphone without
amplifier and the CX-4832A/AR communication
cable for use in P-3 aircraft.

HGU-49/P HELMET ASSEMBLY. The
HGU-49/P is a single lens, form-fit hel-
met incorporating a boom microphone and
CX-13128/A communication cable for use in
S-3A aircraft.

HGU-50/P HELMET ASSEMBLY. The
HGU-50/P is a single lens, form-fit helmet
incorporating a binaural headset required for use
in the aft stations of the EA-3B aircraft.

HGU-52(V)1/P HELMET ASSEMBLY. The
HGU-52/P is a single lens, form-fit helmet
incorporat ing  a  boom microphone  and
CX-13155/A communication cable for use in A-3
aircraft.

HGU-52(V)2/P HELMET ASSEMBLY. The
HGU-52(V)2/P is a dual lens, form-fit helmet
incorporat ing  a  boom microphone  and
CX-13155/A communication cable for use in E-2
aircraft.

MAJOR HELMET COMPONENTS

The following helmet components are avail-
able to achieve the desired configuration for the
aircrew member helmet.

PRK-37/P HELMET SHELL ASSEMBLY.
The PRK-37/P helmet shell assembly is intended
to protect the head during in-flight buffeting and
emergency situations such as ejection, bailout, or
crash landings. It resists projectile penetration and
distributes impact forces over the entire head. The
helmet shell is the platform for other components
such as the visor assembly, communication
devices, and the oxygen mask.

PRU-39/P HELMET SHELL LINER AS-
SEMBLY. The PRU-39/P is a helmet shell liner
that is a form-fit, foam-in place type assem-
bly, which is installed in the PRK-37/P helmet
shell assembly. The PRU-39/P consists of a rigid
polyurethane foam liner molded to fit the avia-
tor’s head. The KMU-439/P (liner mold kit) is
positioned on the pilot’s head, and foam chemicals
are injected into it. The liner is finished with a soft
urethane foam comfort pad and leather covering.
When properly fitted, the liner provides impact
energy absorption, helmet stability, and comfort.

PRU-39A/P HELMET SHELL LINER
ASSEMBLY. The PRU-39A/P is a helmet shell
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liner that is form-fit and constructed from one-
ply fiberglass backing (contour-molded to fit
within the PRK-37/P helmet shell), a leather
covering, and a comfort pad. The leather covering
and comfort pad are cemented to the fiberglass
backing. The fiberglass backing has two holes for
introduction of foam chemicals. When properly
fitted, the liner absorbs impact energy and makes
the helmet stable and comfortable. The aircrew
member wears a perspiration-absorbing cotton
skull cap to extend the life of the liner.

PRK-40/P HELMET SHELL LINER AS-
SEMBLY. The PRK-40/P helmet shell liner,
which comes in two sizes and consists of a
premolded 1/2-inch thick polystyrene foam liner,
is molded to fit inside the PRK-37/P helmet shell
assembly. Final fitting of the PRK-40/P is
accomplished by a series of different fitting pads.
Also included in the assembly is a nape strap to
allow a snugger fit. When properly fitted, the liner
is designed to provide impact energy absorption,
helmet stability, and comfort.

EEK-4A/P HELMET VISOR, SINGLE
LENS. The EEK-4A/P is a single lens helmet
visor assembly. When installed on the helmet
shell, it protects the face and eyes from impact,
projectile penetration, sun glare, dust, windblast,
and fire. Each assembly comes with inter-
changeable clear and neutral lenses.

PRU-36/P HELMET VISOR, DUAL LENS.
The PRU-36/P is a dual lens helmet visor
assembly, which provides the aircrew member
with the same protection as the EEK-4A/P.

EEK-3/P HELMET VISOR, DUAL LENS.
The EEK-3/P is a dual lens helmet visor assembly,
which gives the aircrew member the same
protection as the EEK-4A/P. Each assembly
comes with a neodymium laser protective inner
lens and an interchangeable clear and neutral
outer lens.

R-1825/AVG-8, R-1826/AVG-8 HELMET
VISORS. The R-1825/AVG-8 mounts on a large
size helmet shell while model R-1826/AVG-8
mounts on a medium. The receiver includes a
parabolic visor, which provides the pilot with
a collimated reticle image. Two sensor elec-
tronic assemblies, one mounted in each side
of the receiver housing, assist in convert-
ing the pilot’s line of sight into aircraft
coordinates. The main assemblies of the receiver

are the housing, the visor assembly, and the
harness assembly.

COMMUNICATION CABLE ASSEM-
BLIES. Each of the helmet assemblies is outfitted
with the appropriate communication components
for operation with aircraft ICS (Intercommunica-
tion System).

M-87/AIC BOOM MICROPHONE AS-
SEMBLY. The boom microphone assembly
provides communication when the oxygen mask
is not in use, as well as walkaround capabilities.

NOTE: Detailed information on the
fabrication of the form-fit liners can be
found in the NAVAIR 13-1-6.7.

SIZING THE PRK-37/P

When building up the HGU pilots protective
helmet, it is very important that you start with
the proper size helmet shell (PRK-37/P). The
PRK-37/P is available in four sizes, (medium,
medium/large, large, X-large). To determine the
proper size, you must first measure the
circumference of the head, at the hatband line,
with a tape measure. Once you have the correct
measurement, you can determine the equivalent
helmet size by referring to table 4-3.

HELMET CONFIGURATION BUILDUP

Once the basic PRK-37/P helmet shell and
major components are received, carefully inspect
the shipping containers for evidence of damage
or signs of abuse. Open each container and verify
that all the required items have been included. If
any parts are defective, damaged, or missing,
replace all items in the shipping container, prepare
a Deficiency Investigation Report, and notify the
proper authority. Once the helmet shell and
related components have been accepted, the shell
may be built up by adding or removing major
components in order to obtain the desired
configuration for required aircrew or aircraft
application. Before you attempt to build up the
helmet, it is necessary to follow the steps outlined
in the NAVAIR 13-1-6.7 for each major
component you are installing.

MAINTENANCE

As with all equipment that you work with and
maintain, proper care of the fixed-wing series
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Table 4-3.—PRK-37/P Helmet Shell Sizing Guide

helmet assemblies is essential to ensure optimum soiled or slightly scratched. clean the outside visor
performance during emergencies and routine
flights. The aircrew member is responsible for
cleaning and proper handling of the helmet. All
repairs and modifications are done by the PR at
the organizational maintenance level or above.

Cleaning

You must clean all parts of the helmet at least
every 90 days. To clean the shell and edge roll,
use mild detergent and water. Sometimes you may
have to use a mild abrasive scouring powder to
remove stains or scuff marks. The chin strap, nape
strap, and fitting pads may be cleaned by lightly
sponging with a solution of detergent and water.
The skull cap may be laundered in a machine, but
this is the responsibility y of the aircrew member.

The visor assemblies are probably the most
important parts that require cleaning. If you have
ever worn sunglasses and they became dirt y, you
know how aggravating that can become. By using
a solution of mild soap and water and a soft cloth,
you can clean most visor’s lenses. Rinse off the
solution and allow to dry. If lenses are still

only with liquid canopy polish. The inside of the
visor must be cleaned with a soft, lint-free cloth.
After cleaning, apply an antifog solution.

Addition of Reflective Tape

The addition of reflective tape on the helmet
provides for improved detectability of the downed
aircrew member. The tape must be affixed to all
helmets. However, in combat areas the tape may
be removed, as the crew commander directs.
White and red reflective tapes are recommended,
as they afford the greatest detectability y. When
applying the tape, you use any pattern specified
by the unit commander, as long as the tape pattern
covers a minimum of 100 percent of the helmet
visor housing and outer shell.

To apply the tape, you should preheat both
the helmet and the tape to approximately 100 “F.
This improves the adherence qualities and ease of
application.

Aviator helmets should be taped in accordance
with the provisions of chapter 7 of OPNAVINST
3710.7 (series) (general NATOPS) and any type
commander directives.
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INSPECTIONS Visual Inspection

There is one basic inspection that you must
perform on the helmet—the calendar inspection.
In addition, the aircrew member is responsible for
a preflight/postflight inspection before and after
each flight.

Calendar Inspection

The calendar inspection is conducted by
organizational-level activities upon issue and every
90 days thereafter. The 90-day inspection consists
of a visual inspection, functional check, and a
thorough cleaning.

NOTE: Every other calendar inspection,
or every 180 days, the chin strap, nape
strap pad, ear seals, and skull cap must be

To visually inspect the helmet, you must make
a thorough sight inspection for broken parts,
security of attached parts, loose or broken
stitchings, and also inspect the earcups for sound
attenuation and pliability.

Functional Check

The functional check is performed with the aid
of a REDAR oxygen hose test set. If this unit is
not available, standard shop procedures should
be performed. Refer to NAVAIR 17-15BC-7 for
the proper testing sequence.

SPH-3C HELMET

The SPH-3C helmet, shown in figure 4-16, is
designated for use by all helicopter aircrew

replaced. members.

Figure 4-16.—SPH-3c protective helmet.
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The SPH-3C helmet protects the wearer’s head
during in-flight buffeting or crash landings. It is
designed to distribute impact forces over the entire
head, and to absorb these forces so that a mini-
mum amount of impact reaches the wearer’s head.
The SPH-3C helmet is supplied in two sizes, regu-
lar and extra large. The helmet consists of an outer
shell assembly, an inner foam liner, sizing liner,
inner cloth liner assembly, dual integrated visor,
communication cord set, and a microphone
adapter.

The outer shell assembly is fabricated from
Kevlar and polyester resin, and it provides impact
and penetration protection. An edge roll, made
of neoprene foam, provides protection from the
helmet edges.

The inner foam liner is made of cellular
polystyrene sheets molded to fit the inside contour
of the outer shell. The liner is provided to absorb
and dissipate impact forces.

The sizing liner, which is optional, aids in
fitting the helmet to the aircrew member’s head
contour by padding the helmet at the nape of the
neck.

Sizing liners are provided in 1/4-, 1/2-, and
5/8-inch sizes.

The inner cloth liner assembly includes the
sonic earcup assemblies and foam pads for sizing
and comfort; it also has adjustable crown and
nape straps.

The dual integrated visor provides protection
from sun glare, dust, windblast, foreign particles,
and flash fires. The visors are protected by a
molded fiberglass housing when not in use. Two
visors, clear and neutral, are available. The
percentage of visible light transmittance of the
neutral visor is 8 to 16 percent. The percentage
of light transmittance of the clear visor is 87
percent or greater.

The communications cord set connects the
aircraft communications system to the helmet
earphones. The microphone adapter, located on
the helmet, allows attachment of a boom-type
microphone.

Fitting

The SPH-3C protective helmet must be
individually fitted to the aircrew member. For
maximum protection, comfort, and sound
attenuation, a good fit is a snug fit at the cheeks,
forehead, and nape of the neck. A loose fitting
helmet is more apt to produce pressure areas and
discomfort.

If the helmet moves independently of the head,
readjust the sizing liners, spacers, and adjusting
straps. If necessary, file and sand the nose

indentation to fit the contour of the aircrew
member’s nose. Ensure that the visor at the nose
indentation is free of nicks and roughness.

Maintenance Procedures

Minimal maintenance, which is cleaning the
visor and outer shell, can be performed by the air-
crew member as needed. All other maintenance
operations must be performed upon issue and at
least every 90 days thereafter by qualified person-
nel at the lowest level of maintenance possible.

Inspect the sizing liners and inner foam liner
for looseness, re-cement where applicable, and re-
place worn or torn sizing liners. Inspect the shell
assembly for cracks, dents, scratches, splits, and
delamination. Inspect all hardware for damage
and security of attachment, tighten or replace
hardware as necessary. Inspect straps, communi-
cations cord set, earphones, and dual visor as-
sembly for damage. Replace parts as necessary.

The visor may be cleaned with mild soap and
water and dried with a soft, clean cloth. To
remove minor scratches or remaining soiled areas,
use acrylic plastic polish.

To preserve the visor’s plastic surface, use
polishing wax for the final application. Do not
use solvent or abrasive-type cleaners.

OXYGEN MASKS

The oxygen mask is the final link in conveying
oxygen from the aircraft system to the user. A

- satisfactory regulator and oxygen system or a full
cylinder’ of oxygen is of little value to a pilot if
his oxygen mask is not operating properly in every
respect.

The oxygen mask is the pilot’s personal
equipment; that is, after initial fitting, they are
retained by the individual. Fitting, adjustments,
maintenance, cleaning, and incorporating
modifications are the responsibility of the PR.

The important factor to remember about
identifying any oxygen mask is its compatibility
with the oxygen system with which the mask is
to be mated.

PRESSURE-DEMAND OXYGEN
MASK MBU-12/P

Oxygen mask assemblies are designed to be
worn over the face, forming a seal to the cheeks
over the bridge of the nose and under the chin.
The mask is designed for use with a regulator,
which provides breathing gas (100-percent oxygen
or oxygen diluted with air) upon demand at a
pressure schedule dependent on the altitude. The
mask can also be used with continuous-flow
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bailout or walkaround oxygen sources. The mask
also provides facial protection from projectiles
and fire, as well as working at depths of 16 feet
underwater. A properly fitted oxygen mask is also
essential to helmet retention in high-speed
ejections. The facepiece permits utilization of the
valsalva maneuver to clear clogged sinuses by
holding your nose with your mouth shut and
trying to exhale. Then open your mouth wider.
This operation will clear most sinus cloggings.

The MBU-12/P pressure-demand 02 mask is
the basic mask used to configure any of the
following oxygen mask assemblies:

MBU-14(V)1/P MBU 16/P
MBU-14(V)3/P MBU 17(V) 1/P

MBU 15/P MBU 17(V)2/P
Information on each assembly can be found

in NAVAIR 13-1-6.7. Figure 4-17 shows a
MBU 12/P configured into a MBU 14(V) 1/P.

Figure 4-17.—MBU-14(V)1/P oxygen mask assembly.
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Figure 4-18.—Cross-sectional view of a combination inhalation/exhalation valve.

The MBU-12/P oxygen mask subassembly is
a lightweight, low profile, pressure-demand type
of oxygen mask. The mask features an integral
facepiece/hard shell. The facepiece is of pliable
silicone and the hard shell is of polysulphonate.
The mask also features a combination in-
halation/exhalation valve, a flexible, soft silicone
hose, and an MS27796 connector. The mask is
fitted with an antistretch cord, which is se-
cured at the upper end to the valve and at the
lower end to the MS27796 connector. The hard
shell is outfitted with a microphone receptacle
assembly on the outside and a microphone bracket
on the inside for positioning the noise canceling
microphone.

Combination Inhalation/Exhalation Valve

The valve offers the advantage of miniature
size, but it does exhibit slightly higher exhalation
resistance. The valve is sensitive to both dust and
contamination. As a PR, you are responsible for
cleaning the mask.

Operation of the valve is very simple.
The valve is installed in the mask hard

shell in such a way that one side of the
valve “sees” mask pressure and the other
side “sees” hose pressure (fig. 4-18). Upon
inhalation, the pressure within the mask be-
comes less than the pressure within the oxygen
hose; the flapper of the valve opens and
oxygen from the hose enters the oxygen mask
(fig. 4-19). Upon exhalation, the pressure within
the mask becomes greater than the pressure within
the hose; the flapper closes; the spring/diaphragm
collapses; and the exhalation is exhausted (fig.
4-20).

Sizing

To operate properly, the MBU-12/P oxygen
mask must be the correct size for the aircrew
member. The concept of sizing as used here
refers to the basic methods to be followed by
the Aircrew Survival Equipmentman for re-
quisitioning the proper size oxygen mask as-
sembly from supply. Once the basic oxygen mask
size has been determined and requisitioned, the
MBU-12/P oxygen mask is ready for buildup to
the ultimate configuration desired. To select the
proper size, use the caliper shown in figure

4-26



Figure 4-19.—Cross-sectiona1 view of valve during inhalation.
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Figure 4-21.—Measuring for proper size of O2 mask.

4-21; measure the distance from the tip of the
bottom surface of the chin to the point of
maximum depression of the nasal root (smallest
part of the upper end of the nose). Once the basic
size has been determined, requisition a new mask
through normal supply channels.

ATTACHMENT OF BAYONET
AND RECEIVER MECHANISM

Before you fit the mask to the helmet, you
should check to see if the MBU-12/P has been
configured to the correct assembly. For complete
information on configuration buildup, refer to
chapter 13 of NAVAIR 13-1-6.7. Once you have
a complete assembly of the right size, you’re ready
to fit the mask to the helmet.

The mask has four mask retaining straps. You
should thread the straps through the slots in the
offset bayonet fittings, as shown in figure 4-22.
Then insert each offset bayonet fitting into a
receiver mechanism to the second locking posi-
tion. When the bayonet is inserted in the receiver,
the first click is caused by the entry of the bayonet
into the entrance of the receiver housing, but it
is not a locking position. There are normally three
clicks when inserting the bayonet to the second
locking position of the receiver. When the bayonet
is in the second locking position, the end of the
bayonet will be approximately even with the outer

Figure 4-22.—Mask retaining straps.

edge of the exit slot on the back of the receiver.
This proper positioning of the bayonet end can
be checked either visually or by passing a finger
over the exit slot on the back of the receiver.

Have the aircrew member place the helmet on
his head and hold the oxygen mask in proper
position on his face.

Inspect each receiver mechanism assembly to
be sure that the rotating feature of the device is
locked in its central position. If the rotating
feature is found not to be centered, loosen the two
locking screws on the nameplate of the receiver.
Adjust the receiver until the bayonet is at right
angles to the receiver. Retighten the locking screws
(fig. 4-23).

The receiver has a rotating feature that allows
a 15-degree angle of freedom so that the receiver
can be adjusted slightly in either direction if this
becomes necessary after attachment to the helmet.
Place the receiver on the helmet so that the upper
and lower straps have equal tension. The receiver
should be positioned as close to the edgeroll as
possible to  minimize bayonet/edgeroll
interference.

With a grease pencil, trace around each
receiver to mark its outline on the helmet (fig.
4-24). You should use this outline to align the
receiver on the helmet. Now remove the helmet
from the wearer and using the back plate of the
receiver as a template, mark the locations for the
four receiver mounting holes on the helmet (fig.
4-25). Remove the earcup assemblies and drill four
mounting holes in the helmet. Do this on each side
by using a No. 25 (0.1495-inch diameter) drill. It
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Figure 4-23.—Adjusting receiver assembly.

Figure 4-24.—Marking helmet.

Figure 4-25.-Marking holes.

is necessary to peel back the pile fastener tape
inside the helmet to allow the attachment of the
bayonet receivers. Attach the receiver mechanism
assemblies to the helmet with the backup plate
inside the helmet. Note that the forward receiver
holes nearest the edge of the helmet need longer
screws. At this time you can replace the pile
fastener tape and replace the earcup assemblies.
It maybe necessary to use adhesive when replacing
the pile tape.

Fitting

The concept of fitting as used here refers to
procedures required for necessary component
adjustment following oxygen mask assembly
buildup. Fitting instructions are provided only as
a general guide. Because of the wide variation in
facial shapes likely to be encountered, it is not
possible to present detailed guidance. A successful
fit depends largely on the skill and experience of
the Aircrew Survival Equipmentman in selecting
and adjusting the oxygen mask assembly to the
aircrew member’s face. Improperly fitted oxygen
masks do not provide a positive face seal for
pressure breathing and do not protect the aircrew
member in emergency situations.

Have the aircrew member don the helmet, and
ensure that the helmet nape strap has been
adjusted to a snug fit. Insert each bayonet into
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the second locking position of the receiver and NOTE: If leaks occur between faceform
adjust the straps until the mash is snug and and face, check to see if proper mask size
comfortable. Attach the straps in place with two has been issued. If leakage still occurs,
turns of “E” thread. Perform a functional check adjust helmet bayonet receivers. Refer to
on the oxygen mask. table 4-4 for troubleshooting procedures.

Table 4-4.-Troubleshooting
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whom the oxygen mask is issued before each

Figure 4-26.—Adjustment of bayonet receivers.

Adjustment of Bayonet Receivers

To adjust the bayonet receivers, loosen the two
adjusting screws (fig. 4-26) and rotate the receivers
until the mask fits properly. Retighten the
adjusting screws.

NOTE: Ensure that the top buckles are
tacked down prior to any adjustment.

Adjustment of the bayonet receivers is
performed with the helmet assembly and oxygen
mask assembly donned by the aircrew member.

When properly fitted, the MBU-12/P oxygen
mask can retain a pressure in excess of ambient
pressure up to the maximum pressure supplied by
the regulator.

Maintenance

Proper care and use of oxygen masks is
essential to ensure optimum performance during
routine flight operations and emergencies. The
aircrew member’s responsibility for maintenance
of the oxygen mask is limited to cleaning. Repairs
or other maintenance actions required are
performed at the organizational level or above.

PREFLIGHT/POSTFLIGHT
INSPECTION

The preflight/postflight inspection is a visual
inspection performed by the aircrew member to

flight. The preflight/postflight inspection consists
of-the following- procedures:

NOTE: Defects or questionable areas
noted during this inspection must be
referred to the proper maintenance activity
for required corrective action.

1. Check the communication system and
microphone for proper installation.

2. Check the mask for damage and proper
operation by using the tester and/or aircraft
oxygen and communications system.

Calendar Inspection

The calendar inspection is conducted every 30
days at the organizational level and consists of
a visual inspection, a functional check, and a
thorough cleaning of the oxygen mask assembly.
Refer to NAVAIR 13-1-6.7 for visual inspection
and functional check procedures.

NOTE: If a discrepancy is noted, refer to
table 4-4 for guidance.

Cleaning Mask

To clean and sanitize the oxygen mask
facepiece and housing assembly, proceed as
follows:

Preferred solution. Make a 1 percent by weight
solution of cleaning compound (Detergent, Gen-
eral Purpose, MIL-D-1 6791, Type I) by adding
1/4 to 1/2 ounce (liquid) of the compound to 1
gallon of water.

CAUTION

WHEN THE FOLLOWING ALTER-
NATE CLEANING SOLUTION MUST
BE USED, ONLY THE LATHER FROM
THE SOLUTION IS USED FOR
CLEANING. THIS PREVENTS UN-
DISSOLVED SOAP SOLUTION FROM
GETTING INTO THE VALVE.

Alternate solution. Make a suitable soap
solution by adding approximately 4 tablespoons
of soap powder (P-S-600) to 1 gallon of water.
Hardness of water may require more soap, but
the solution must be sufficiently strong to readily
form lather when agitated. Make sure that all soap
particles are dissolved.
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CAUTION

ENSURE THAT CLEANING SOLU-
TION DOES NOT ENTER THE IN-
HALATION/EXHALATION VALVE
ASSEMBLY.

Moisten a gauze pad with the cleaning solution
and wash the facepiece and housing assembly both
internally and externally.

After washing, the mask should be thoroughly
and repeatedly rinsed with warm water.

NOTE: Another alternate sanitizer,
Aerosol Antiseptic Spray SBT-12 (di-
bromosalicyl bromanicide), manufactured
by Lever Brothers, Inc., can be used.
Directions for use are indicated on the
container.

After all parts are dry, disinfect by using a
gauze pad or other lint-free wipers, with a solution
of 2 tablespoons of chlorine bleach per gallon of
water; rinse with clear water and air dry. Be
certain disinfectant reaches inner crevices of the
faceform.

To clean the delivery hose, wash it with a
cleaning solution and rinse it with clear water.
Allow all parts to air dry.

When cleaning the inhalation/exhalation valve
assembly, it will be necessary for you to obtain
a container just large enough to partially submerge
the valve. Fill the container half full of
benzalkonium chloride solution, MIL-B-37451, or
a solution of 70 percent isopropyl alcohol and 30
percent distilled water.

239.423
Figure 4-27.—Removing locking nut.

By using a valve wrench, as shown in figure
4-27, unscrew the valve nut and remove the
locking nut, bearing washer, and isolation washer
from the inside of the mask. This will allow the
valve, sealing washer, delivery tube, and
connector assembly to be removed as a unit from
the outside of the mask. Hold the base portion
of the valve and submerge the operating portion
of the valve into the solution. Normally, only a
few seconds are required to remove any stains and
residue. For stubborn residues, use a cotton swab
saturated with benzalkonium chloride and rub
lightly to remove. Gently shake excess solution
from oxygen valve and allow it to air dry
completely.
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